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A big problemA big problem

!! Strategic Assessment of Forest Biomass and Strategic Assessment of Forest Biomass and 
Fuel Reduction Treatments in the West  Fuel Reduction Treatments in the West  
((www.fs.fed.us/researchwww.fs.fed.us/research))
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Managing healthy forestsManaging healthy forests

What can we do withWhat can we do with
large volumes of small material?large volumes of small material?



The ProblemThe Problem

!! Cost of harvesting, handling, and Cost of harvesting, handling, and 
transportation of small piecestransportation of small pieces

!! LowLow--densitydensity
!! Lots of piecesLots of pieces
!! Low valueLow value
!! Structural barriersStructural barriers



Density of biomassDensity of biomass
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Solution? Solution? DensifyDensify



Energy productionEnergy production



ValmetValmet WoodpacWoodpac





TimberjackTimberjack 1490D1490D



A Biomass BalerA Biomass Baler



Twine wrapsTwine wraps





An integrated systemAn integrated system



2003 Demonstration2003 Demonstration

!! TimberjackTimberjack, , NatlNatl Forests, BLM, FPL, Forests, BLM, FPL, 
S&PF, FS Research partnersS&PF, FS Research partners

!! 7 sites7 sites
!! Production, site impacts, performanceProduction, site impacts, performance
!! Public demonstrationPublic demonstration
!! Bundle samplesBundle samples







SitesSites

!! Idaho Panhandle NFIdaho Panhandle NF
!! LaGrandLaGrand, OR, OR
!! Boise NFBoise NF
!! Bitterroot ValleyBitterroot Valley
!! Medford, ORMedford, OR
!! EldoradoEldorado NFNF
!! DeschutesDeschutes--OchocoOchoco



ConditionsConditions

!! SpeciesSpecies
!! Slash conditionsSlash conditions
!! Slash loadingSlash loading
!! Slopes: 0 Slopes: 0 –– 40%40%
!! Previous operationsPrevious operations
!! Residual stand spacingResidual stand spacing



Idaho Panhandle NFIdaho Panhandle NF

!! 44--yr old slashyr old slash
!! Mixed coniferMixed conifer
!! Slope to 40%Slope to 40%
!! Truck & ChipTruck & Chip



Boise NFBoise NF

!! PpinePpine plantationplantation
!! ChainsawChainsaw
!! WholeWhole--treetree
!! SkidderSkidder



Bitterroot ValleyBitterroot Valley

!! WUIWUI
!! CTLCTL
!! PpinePpine thinthin
!! chippedchipped



MedfordMedford--BLMBLM

!! Mixed coniferMixed conifer
!! CTLCTL
!! RO binsRO bins
!! Log trucksLog trucks



EldoradoEldorado NFNF

!! SlashSlash
!! Landing pilesLanding piles



DeschutesDeschutes--OchocoOchoco NFNF

!! PpinePpine
!! ChainsawChainsaw
!! Flat terrainFlat terrain



Crooked River NGCrooked River NG

!! juniperjuniper



2 acres of biomass2 acres of biomass



TransportationTransportation



UtilizationUtilization



Alternative usesAlternative uses



ResultsResults
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Work elementsWork elements
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Key pointsKey points
!! Integrated system is necessaryIntegrated system is necessary

–– Biomass arrangement criticalBiomass arrangement critical
–– Type/condition of materialType/condition of material

!! Balance with extractionBalance with extraction
!! Thinning spacing affects productivityThinning spacing affects productivity
!! Able to work slopesAble to work slopes
!! Traffic on 10 Traffic on 10 –– 15% of area (1 pass)15% of area (1 pass)
!! Transportation issuesTransportation issues



Slash arrangement …Slash arrangement …



Residual spacing …Residual spacing …



Traffic spacingTraffic spacing



Cost?Cost?

!! $130/hour$130/hour
!! $10/bdt$10/bdt
!! $5/bdt Forwarding$5/bdt Forwarding
!! $5$5--10/bdt Hauling10/bdt Hauling
!! $3/bdt Chipping$3/bdt Chipping

!! $13/bdt ($13/bdt (btubtu))

" $150/ac piling$150/ac piling

"" $300/ac burning$300/ac burning

$23 $23 -- $28/bdt$28/bdt



Where would you bundle?Where would you bundle?

1.1. Harvest as much as you canHarvest as much as you can
!! Residue recovery with CTL operationsResidue recovery with CTL operations
!! Large percentage of biomass to Large percentage of biomass to merchmerch
!! Residue treatment separate from Residue treatment separate from 

harvestharvest
!! Fuels treatment cost >$15/tonFuels treatment cost >$15/ton
!! LowLow--impact, nonimpact, non--fire removalsfire removals



ConclusionConclusion

!! Biomass bundling workedBiomass bundling worked
!! Unique potential applicationsUnique potential applications
!! Viable tool if we consider value of Viable tool if we consider value of 

treatment alternativetreatment alternative


